Attenuation of bleomycin-induced lung injury and oxidative stress by N-acetylcysteine plus deferoxamine.
Reactive oxygen species (ROS) play an important role in the pathogenesis of pulmonary injury and antioxidant therapy may be useful with impaired oxidative defense mechanism. This study examines the effect of N-acetylcysteine (NAC) and deferoxamine (DFX) on inflammatory indicators and oxidative stress in the lungs of mice exposed to bleomycin (BLM). The animals received endotracheally a single dose of BLM (2.5 U/kg body weight dissolved in 0.25 ml of 0.9% NaCl) or saline (0.9% NaCl) and were divided into eight groups (n=8): saline; BLM; saline+NAC; BLM+NAC; saline+DFX; BLM+DFX; saline+NAC+DFX; BLM+NAC+DFX. Treatments with NAC (20mg/kg) or DFX (30 mg/kg) were administered for 60 days after BLM exposure. Lactate dehydrogenase (LDH) activity and total cell count, neutrophil and protein concentration were determined in the bronchoalveolar lavage fluid (BALF). Lipid peroxidation thiobarbituric acid-reactive species (TBARS), oxidative protein damage (carbonyl contents), and catalase and superoxide dismutase activities were determined in the lung tissue. BLM administration resulted in lung lesion as determinated lung histology, which is almost completely prevented by NAC plus DFX. The results of total cell counts and neutrophils and LDH increased after BLM exposure and were reduced with NAC. DFX and NAC plus DFX also caused a significant decrease of LDH activity. The increased malondialdehyde equivalents and carbonyl contents in lung tissue produced by BLM were also prevented by NAC plus DFX. However, the isolated use of NAC increased lipid peroxidation. SOD activity increased after BLM exposure only in the group treated with DFX and catalase activity not was altered in the presence of BLM. Data presented here indicates that the isolated use of NAC had limited effects on BLM-induced pulmonary oxidative stress in mice. The use of DFX improves the defense response and in association with NAC may be a good alternative in the treatment or prevention of diseases that have ROS and iron involved in their pathogenesis.